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PRESSURE VESSEL FOR INTEGRATED PRESSURIZED FLUID SYSTEM 

The present invention relates to an integrated pressurized fluid system, such as for 
hydraulic regenerative drive system, including a pressure vessel containing a plurality of 
hydraulic accumulators. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Objects and advantages of the invention will become apparent from a study of the 
following specification when viewed in light of the accompanying drawmgs, wherein: 

Fig. 1 is a schematic view of an integrated pressurized fluid system in accordance 
with the present invention; 

Fig. 2 is a cross sectional view of a pressure vessel in accordance with the present 
invention; 

Fig. 3 is a bottom view of the pressure vessel in accordance with the present 
invention; 

Fig. 4 is a perspective view from the front of pressure vessel in accordance with the 
present invention; 

Fig. 5 is a perspective view from the rear of pressure vessel in accordance with the 
present invention. 



DESCRIPTION OF PREFERRED EMBODIMENT 



Figs. 1-5 depict an integrated pressurized fluid system, such as for hydraulic 
regenerative drive system. The integrated pressurized fluid system 1 in accordance with the 
preferred embodiment of the present invention, depicted in Fig. 1, comprises a pressure 
vessel 10, a motor/pump 2 in fluid communication with the pressure vessel 10, and an 
external pressurized reservoir 6, such as hydraulic accumulator or a gas bottle. 

The pressure vessel 10, shown in detail in Figs. 2-5, includes a substantially 
cylindrical housing 12 having opposite flat endplates 14 and 16. The end covers 14 and 16 
are firmly secured to the housing 12, such as by welding, so as to be leak tight to a desired 
pressure rating of the pressure vessel 1 0. The system shall be designed such that the material 
thickness and welds are sufficient to contain a working pressure of the system 1 with an 
appropriate safety factor. 

The cylindrical housing 12 of the pressure vessel 1 0 is further provided with a 
plurality of smaller diameter cylindrical tubes 18 therewithin. Each of the plurality of the 
cylindrical tubes 18 is adapted to receive a hydraulic accumulator (or gas bottles) 20 that fits 
inside the tube 18 with a nominal clearance. 

The internal tubes 18 have substantially the same length as the housing 12. All tubes 
18 are assembled such that their ends are flush. Both ends of the tubes 18 are closed with a 
circular flat sheet cover member 22 with a circular raised lip around the circumference. 

In use hydraulic accumulators (or gas bottles) 20 are placed inside the internal 
Tubes 18, centered and spaced inside the tubes 18 with spiral wrappings around the 
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accumulators 20. The nature of these wrappings shall secure the accumulators 20 inside the 
internal tubes 18 and also allow for forced air circulation between the internal diameter of the 
internal tubes 18 and the exterior diameter of the accumulators 20. 

Preferably, a number of internal baffles 19 within the housing 12 are employed to 
increase a rate of thermal conduction from the fluid to the internal tubes, reduce the amount 
of fluid movement, and strengthen the assembly. 

The entire system 1 is scaled such that sufficient working cooling fluid 5 may be 
contained within the pressure vessel 1 0 between the internal diameter of the housing 12, the 
external diameter of the internal tubes 18, and the endplates 14 and 16 to allow the 
accumulators 20 to be charged with fluid. 

The pressure vessel 10 of the system 1 allows for efficient heat transfer for both the 
exterior of the outside tube of the pressure vessel 10 and the inside of the pressure vessel 10 
via forced airflow through the inside tubes 10. For this purpose, the system 1 includes a 
motor fan 10 allowing an air flow F through the pressure vessel 10. 

Heat may also be transferred from the external diameter of the accumulators and/or 
gas bottles 20. The spiral wrappings between the accumulators and/or gas bottles contribute 
to both the turbulation of the forced air flow and serve to lengthen the path that the forced air 
flow must follow and therefore increase the time in which the forced air flow and the internal 
tubes and accumulators and/or gas bottles are in contact, thus increasing heat transfer. Care 
shall be used in the selection of the materials and thickness of the pressure vessel elements to 
optimize both the pressure capacity as well as the heat transfer capacity of the system. 

The cylindrical design of the pressure vessel 10 also optimizes pressure capacity as a 
function of system weight. The flat endplates 14 and 16 with a raised lip around the 
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circumference strengthen the external connection to the housing 12 as well as the 
connections to the internal tubes 18. 

Tlie design also allows for increased protection of the accumulators (or gas bottles) 
20. This protection consists of the housing 12, any internal fluid 5, and the internal tubes 18, 
as well as the separation distances. The design if intended to increase the protection of the 
gas charged accumulators 20 from ballistic penetration. In addition to this protection the 
design also allows for the re-direction of any gas or fluid discharged from a ptmctured 
accumulator or gas bottle. The nature of the design directs the flow of any fluid out the ends 
of the system. Prudent placement/orientation of the complete system would direct any 
expelled fluid flow in a safe direction. 
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